Characterization and analysis of Chinese hamster ovary cell ERCC1 mutant alleles.
We isolated and characterized the ERCC1 coding sequence from three Chinese hamster ovary (CHO) parental (CHO-AA8, CHO-AT3-2 and CHO-9) and 10 ERCC1 mutant cell lines. Two general classes of mutations were observed: two mutant cell lines exhibited nucleotide additions or deletions to produce frameshift mutations and seven mutant cell lines exhibited point mutations that resulted in transitions or transversions, including nonsense mutations and mutations that generated intron/exon splicing errors. One mutant (UV201) which had been provisionally assigned to ERCC1 complementation group 1 (CG1) had no detectable mutation in its coding sequence. Of the nine ERCC1 mutant alleles characterized two mutations were identified in the XpA binding region of the Ercc1 protein; no mutations were found in the N-terminal portion of the Ercc1 protein. Results of Northern hybridization analysis showed that the relative levels of ERCC1 mRNA differed significantly both among the parental cell lines and among the mutant cell lines derived from each parental cell line. Western analysis with a CHO Ercc1-specific antibody detected Ercc1 protein in each of the parental cell lines and also in UV201. The marked reduction in Ercc1 protein levels observed in all the other mutants examined supports the hypothesis that ERCC1 mutations may destabilize this polypeptide.